Insights into the molecular function of the inactivating mutations of B-Raf involving the DFG motif.
BRAF gene mutations have been associated with human cancers. Among the naturally occurring mutations, two that involve amino acids of the conserved DFG motif in the activation loop (D594V and G596R), appear to be inactivating. Aim of this study was to analyze the molecular mechanisms involved in the loss of function of B-Raf inactivating mutation G596R. Furthermore, the ability of the B-Raf DFG motif mutants to generate heterodimers with C-Raf and the possible functional consequences of the B-Raf/C-Raf heterodimer formation was examined. Wet molecular experiments in HEK293T cells demonstrate that B-Raf(G596R) is a kinase-impaired mutant. Molecular dynamics simulations show that the loss of function of B-Raf(G596R) depends on a restraining effect of Arg596 on the catalytic residue Asp594, which results in the loss of the appropriate spatial localization and/or conformation of the latter necessary for anchoring ATP to the enzyme. Exploration of B-Raf/C-Raf heterodimer formation indicates the occurrence of functioning heterodimers in the case of all the DFG B-Raf mutants, independently from the expected differences in spatial conformation of the activation loop, although the transforming activity of the mutants appear negligible. In conclusion, this study delivers novel information on the functional properties of the B-Raf DFG motif inactivating mutants and on the mechanisms driving B-Raf/C-Raf heterodimerization and consequent C-Raf transactivation.